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P R O T E IN  D E T E R M IN A T IO N  B Y  B IU R E T  M E T H O D  
(M O D IF IE D  B Y  U M E M O T O )
L IM  P . Y .
INTRODUCTION
This m ethod is app licab le  to  ex trac ted  liqu id  fish p ro te in  a liquo ts  (See A -5  S ection  IV, 2 
and 3) w ith  a p ro te in  concen tra tion  o f betw een 0.1 to  0.5 mg N /m l.
The m ethod is based on the  reaction  o f C u ++ w ith  pep tides  in alkaline so lu tion  to  y ie ld  a 
purp le  C u ++ —  pep tide  com p le x  th a t has a peak o f abso rp tion  at 545 nm.
Som e fish  p ro te in  fra c tio n s  con ta in  in terfering substances w h ich  cause tu rb id ity  to  the  
sam ple so lu tion  w hen the  sam ple  is le ft to  s tand fo r a tta inm ent o f chem ica l equ ilib ra tion  (for fu ll 
co lou r deve lopm ent). These substances inc lude  tris  —  (hydroxym ethyl) m ethylam ine used as 
buffering  reagent during  the  ex trac tion  o f fish  prote in  and sucrose  & so rb ito l used as 
c ryop ro tec tive  reagent in m inced fish  flesh during frozen storage. O ther in terfering chem ica ls  
are am m onium  su lphate , m ercap to -e thano l, T riton  X -100 etc. Therefore th is  m ethod  is not 
su itab le  fo r sam ples con ta in ing  the  above in terfering substances.
I A P P A R A T U S
Bulb p ipe tte , 5 ml
Q u ick fit te s t tu b e  w ith  s topper, 25 ml
Test tube  shaker
S p ec troph o tom e te r
M agnetic  s tirre r
Beaker 250 ml
II R E A G E N T S
a) C opper su lpha te  pen tahydra te  (CuSO 4-5H 2O)
b) Sodium  hydrox ide  (NaOH)
c) G lycerine
d) Reagent A.
D issolve 8 g NaOH in 40 ml d is tilled  w ater. A dd  the  NaOH so lu tion  to  30 ml d is tilled  w a te r 
con ta in ing  0.2 g g lycerine. D issolve 0.4 g CuSO 4-5H 2O in 30 ml d is tilled  w ater, add th is  
so lu tion  s low ly  to  the  above m ix tu re  so lu tion  w ith  con tinuous ag ita tion  to  prevent 
p rec ip ita tion . Th is so lu tion  shou ld  no t be kep t in re frigera to r fo r m ore than  2 m onths.
e) Reagent B.
D issolve 8 g NaOH in 80 m l d is tilled  water. W eigh 0.2 g g lycerine and d isso lve  it in 20 ml 
d is tilled  w ater. M ix  these  tw o  so lu tions  and keep in re frigera to r and it shou ld  no t be kep t 
fo r m ore than 2 m onths.
B-2.1
I l l  P R O C E D U R E
A. PREPARATION OF CALIBRATION CURVE
1. The Bovin Serum  A lbum in  o r  m yo fib rilla r p rote in  ex trac t from  fish can be used as w ork ing  
so lu tion  fo r the  prepara tion  o f ca lib ra tion  curve.
a) Bovin Serum  A lbum in
S tock  so lu tion : D issolve abou t 400 mg a lbum in in d is tilled  w a te r and d ilu te  to  50 ml 
(about 8 m g /m l)
W orking so lu tion : P ipette  5 ml o f s to ck  so lu tion  in to  1000 ml vo lum e tric  flask  and d ilu te  
w ith  d is tilled  w a te r (about 0.4 m g/m l).
b) M yo fib rilla r p ro te in  ex trac t
It is pre ferab ly to  use the  m yo fib rilla r p ro te in  ex trac t obta ined  from  the  sam e g roup  o f fish 
fo r the  prepara tion  o f ca lib ra tion  curve.
The pro te in  ex trac t has to  be d igested  fo llow ing  Kjeldahl m ethod and the  n itrogen is to  be 
de term ined accord ing ly . The fo llow ing  fo rm u la  is fo r the  ca lcu la tion  o f n itrogen 
concen tra tion  in fish p ro te in  ex trac t (see B-1 fo rm u la  (1) ):
N con ten t (m gN /m l) =  (b -  a) x  0.1 x  14.00 x  1 /n  
b: sam ple  titra tion  value (ml)
a: b lank titra tion  value (ml)
n: ml o f ex trac t used in d igestion
Based on the  concen tra tion  o f n itrogen prote in  in the  fish p ro te in  extract, app ropria te  
d ilu tion  can be m ade using K C I-phosphate  buffered so lu tion  fo r the  prepara tion  o f 
ca lib ra tion  curve.
The concen tra tion  o f the  d ilu ted  fish  p ro te in  ex trac t shou ld  fall in b e tw e e n  0.1 to  0.5 
m gN /m l.
2. P reparation o f p ro te in  ex trac t fo r spec tropho tom e tric  reading.
Prepare 2 sets o f 6 tes t tubes, each con ta in ing  5 ,  4  ,  3, 2 ,  1 and 0 ml (blank) o f Bovin serum  
a lbum in w ork ing  so lu tion  o r fish  m yofib rilla r prote in  ex trac t and 0 ,  1, 2, 3, 4 and 5 ml o f 
KC l-phospha te  bu ffered so lu tion  respective ly. P ipette  5 ml each Reagent A  to  one se t o f 
tes t tubes  and p ipe tte  5 ml each Reagent B to  the  o the r set o f tes t tubes. Shake w ell and 
leave to  stand 2 hrs at room  tem pera tu re  (26°C). Set up the  spec tropho tom e te r as 
spec ified  by the  m anufacture r, ad jus t the  w ave length  to  545 nm and read the  absorbance 
o f the  so lu tion  re lative to  the  reagent b lank (contains on ly  KC l-phospha te  buffered 
solution).
3. C a lcu la tion  & ca lib ra tion  curve
C alcu la te  the  so lu tions ’ abso rbance  con ta in ing  various concen tra tion  o f prote in  so lu tions. 
A b so rb a n ce 545nm =  (O .D.A -  B lankA) -  (O .D .B -  B lankB)
O .D .a and O .D .B =  op tica l dens ity  o f sam ple  so lu tions w ith  Reagent A  and B, 
respective ly.
B lankA and B lankB =  op tica l dens ity  o f b lank so lu tions w ith  Reagent A  and B, 
respective ly.
B-2.2
Plot the  abso rbance  va lues o f the  prote in  so lu tions versus the concen tra tions  o f the  
p ro te in  so lu tions  to  ob ta in  the  ca lib ra tion  curve.
B . DETERMINATION OF PROTEIN CONCENTRATION OF UNKNOW N SAM PLE (FISH 
M YO FIBRILLAR PROTEIN EXTRACT)
P ipette  5 ml p ro te in  sam ple  and 5 ml Reagent A  in to  a tes t tube. To ano the r tes t tube  add 5 
ml p ro te in  sam p le  and 5 ml Reagent B. A lso  prepare ano ther 2 tes t tubes  each con ta in ing  
5 ml KC l-ph o sp h a te  bu ffe red  so lu tion  and 5 ml Reagent A  and B, respective ly . Shake well 
and leave to  s tand  a t room  tem pera tu re  fo r 2 hrs. Set up the spec tropho tom e te r, ad just 
the  wave length  to  545 nm, and read the  absorbance o f the  so lu tion  re la tive to  the  reagent 
blank.
IV  C A L C U L A T IO N S
Based on the  ca lib ra tion  curve, express the resu lt in m gN /m l. C onvert the  value to  
equ iva lent m eat w t. and express as m gN /1 0 0  g sam ple, if required.
N.B. Experim ents have show n th a t the  resu lts are re la tive ly reliable as com pared  to  resu lts 
obta ined  by K je ldah ls ’ m ethod fo r fish  m yofib rilla r prote in  ex trac t in the  concen tra tion  
range o f 0 .1 -0 .5  m g N /m l.
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